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A B S T R A C T   

Purpose: This study reports outcomes from a stuttering therapy approach that combines value and 
awareness-based elements from Acceptance and Commitment Therapy (ACT) with those of 
stuttering and speech modification interventions. The approach, entitled Multidimensional Indi-
vidualized Stuttering Therapy (MIST), includes a combined clinician and client selection of factors 
across five areas: 1) general breathing patterns and body tension, 2) breathing patterns during 
speech production, 3) vocal features in speech production, 4) value and mindfulness-based 
strategies, and 5) general communication and/or presentation skills. The aims of this study 
were to evaluate whether the MIST a) reduces the impact of stuttering and stuttering severity, and 
b) has a positive impact on speaking ability, confidence in communication, avoidance-behavior, 
and quality of life. 
Method: Eighteen adults, age 21–61 years took part in an A-B-A multiple case study design. 
Participants underwent a pre-clinic assessment phase, followed by 10 h of therapy over four 
sessions administered by an experienced speech-language therapist. Outcome measures examined 
both psychosocial and behavioral aspects of therapy three-, six- and twelve-months post-therapy. 
Results: Most participants chose elements from at least four of the five areas of focus. There was a 
significant reduction in the impact of stuttering at both 6- and 12-months post-therapy, with 
moderate (d = .71) to very large (d = 1.06) effect sizes. A strong association was found between 
overall satisfaction with MIST and improved speaking abilities. Moderate to strong associations 
were also found between experienced speaking abilities, confidence in communication, reduction 
in avoidance behaviors and improved quality of life. 
Discussion: Findings indicate that MIST can be effective in managing adult stuttering. The findings 
highlight the importance of shared decision making and personal considerations using flexible 
therapy approaches that integrate stuttering and speech modification interventions with value 
and awareness-based skills. The nature of a multidimensional individualized approach, as shown 
in this study, highlights the importance of adjusting the relative weighting of different sub-
components according to each individual’s needs and goals. 
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Conclusion: MIST was shown to be efficacious in clinical settings and effective in real life settings. 
Findings were promising, despite a relatively small sample, and replication by other SLPs and 
with larger samples is warranted.   

1. Introduction 

This study considers stuttering from both overt (audible and visible speech characteristics) and covert (feelings and thoughts) 
perspectives (Ward, 2018; Yairi & Seery, 2015). To date, there is only limited empirical evidence to demonstrate that approaches 
considered by the individual to be significant to them personally are fully addressed in stuttering therapy (Bothe & Richardson, 2011; 
Everard & Howell, 2018; Ingham, Ingham, & Bothe, 2012). Some researchers (e.g. Bernstein Ratner, 2005; Baxter et al., 2015), 
highlight the need for more flexible therapeutic approaches, a position we strongly support. Baxter et al. (2015) found considerable 
individual variability in response to a wide range of intervention strategies and approaches. Further, the extent to which the inter-
vention outcomes were related to communication and daily life of the persons who stutter was often unclear in most research studies. 
The same authors note that many studies were not able to demonstrate that interventions involving many hours of contact necessarily 
offered more improved outcomes than those with fewer hours. 

1.1. Evidence-based practice within the field of stuttering 

Evidence-based practice (EBP) comprises the integration of the best available research with clinical expertise in the context of client 
characteristics, culture, and preferences (Bernstein Ratner, 2005; Levant & Hasan, 2008). One way to incorporate these perspectives is 
to base the concept within a wider and more context-sensitive frame (Bernstein Ratner, 2005; Manning, 2010b; McLeod, 2018; Oddli, 
Nissen-Lie, & Halvorsen, 2016; Shapiro, 2011; Wampold, 2015). There is a substantial body of evidence available for assessing the 
efficacy of stuttering approaches. However, there are still significant challenges as to what might be defined as positive therapy 
outcomes (Bothe, Davidow, Bramlett, & Ingham, 2006; Nye et al., 2013). Evidence so far point to several directions, and more research 
is needed to establish which interventional elements are effective and efficient in therapy for stuttering. Several studies have inves-
tigated stuttering interventions. However, intervention and longitudinal studies are demanding, and may suffer from dropouts or 
difficulties with recruiting large enough samples (Baxter et al., 2015; Bothe et al., 2006; Nye & Hahs-Vaughn, 2011). Longitudinal 
studies are also needed to explore the long-term impact of an intervention. Furthermore, re-occurring problems lie in a lack of clarity or 
insufficient information about the treatment elements (Baxter et al., 2015). Swift, Langevin, and Clark (2017) suggest integrating 
critical realistic evaluation (CRE) to support the translation of research into clinical practice and should be considered within indi-
vidualized contexts to more fully understand the agents of change which are influencing outcomes. As Bernstein Ratner (2005), p. 265) 
notes, ‘we need to be prepared for a number of outcomes’, thus a broader definition of progress and goals is required. According to Baxter 
et al. (2015), p. 688), the evidence still remains unclear regarding ‘who will gain most from which programme’, a view echoed by Ward 
(2018), p. 301): ’There is still no empirical data to indicate which client will benefit in the long term from which approach’. This means that 
each person should receive the best therapy which is related to the individual’s own preferences, goals and which contribute to positive 
changes for the person’s daily life and communication settings (Baxter et al., 2015; Carter, Breen, Yaruss, & Beilby, 2017; Kerry, 
Eriksen, Lie, Mumford, & Anjum, 2012). Therefore, a prerequisite for change is that the person him or herself perceives the individual 
based therapy as appropriate, effective and meaningful (Bothe & Richardson, 2011; Ingham, Ingham et al., 2012). 

1.2. Stuttering management based on integrated approaches 

Integrated therapy approaches are already established within the field of fluency disorders (Guitar, 2014; Manning, 2010a; Sha-
piro, 2011), and many people who stutter benefit from a mixture of behavioral and emotional-/cognitive-based approaches (Beilby, 
Byrnes, & Yaruss, 2012; Langevin, Kully, Teshima, Hagler, & Narasimha Prasad, 2010; Menzies et al., 2019). In a recent multinational 
study (Neumann et al., 2019), Neumann et al. collated consumer feedback on stuttering management strategies. Their rating-scale 
based questionnaire identified 49 possible strategies and a further 15 causal attributions when self-reported techniques were 
considered. These strategies were categorized into 6 different components: A) ‘Speech Restructuring’, B) ‘Relaxed/Monitored Speech’, 
C) ‘Elocution’, D) ‘Stage Performance’, E) ‘Sought Speech Demands’, and F) ‘Reassurance’. The elements in the component B, 
‘Relaxed/Monitored Speech’ were found to be the most popular and were used most often by the respondents. This category contains, 
among others, relaxation in general, taking enough speech breaks, concentration on speaking manner, concentration on even and 
relaxed breathing while speaking, and reduction of speech tempo. 

Perceived speaking ability and confidence in communication have been found to be important clinical factors (Hayhow, Cray, & 
Enderby, 2002; Karimi et al., 2018; Siew, Pelczarski, Yaruss, & Vitevitch, 2017). These perceptions relate to, among others, the in-
dividual’s perception of his or her stuttering, speaking abilities, speech naturalness and knowledge about treatment options. Yaruss 
and Quesal (2010) highlight the importance of measuring the overall impact of stuttering on an individual’s life and include the impact 
of self-confidence, satisfaction in communication and quality of life in their assessment. The concept of the overall speaking ability in 
the present study is built upon Yaruss and Quesal’s work (Yaruss & Quesal, 2006, 2010; Yaruss, 2010). We argue that stuttering 
therapy itself is not the only factor which influences the therapy outcome, and that there is a multiplicity of factors which potentially 
can influence treatment outcome, including the person’s motivation for therapy and the quality of the working alliance (Sønsterud, 
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Kirmess et al., 2019). 

1.3. Stuttering and psychological distress 

The vocal tract (throat, mouth, and nose) is made up of many muscles, and vocal and body tension might, among others, relate to 
when we become excited, enthusiastic, rushed, upset, or anxious (DeVore & Cookman, 2009). Consequently, the individual may not 
access sufficient breath or breath support for fluent speech, or the breathing is higher rather than lower in the torso, with increased 
potential for tension in the neck and laryngeal area (DeVore & Cookman, 2009, p. 99). For a significant number of persons, breathing 
can become chest focused (clavicular) and shallow due to numerous factors, thus, clavicular breathing can be seen in people who 
stutter and people who do not stutter, alike (Gilman, 2014; Shewell, 2009). 

There is a growing body of evidence to show that stuttering and social fear are related (Craig & Tran, 2014; Iverach & Rapee, 2014; 
Menzies et al., 2008, 2019), an association which may influence both stuttering severity specifically and (speech) behavior more 
generally. People vary in how often they experience social related anxiety, and the range of situations they experience it. Within the 
clinic it is important to be aware of this and to consider whether the anxiety is based on speech-related anxiety, linguistic anxiety (e.g., 
word-avoidance), situation-specific anxiety and/or social anxiety (Sønsterud, Feragen, Kirmess, Halvorsen, & Ward, 2019; Yairi & 
Seery, 2015). Anxiety and tension are often difficult to separate (Bloodstein & Bernstein Ratner, 2008, p. 345), and there are different 
perspectives regarding scope and causality. Some researchers regard severe speech-related anxiety by the person who stutter as social 
anxiety disorder despite the fact that the social anxiety is often not a primary disorder, but rather, appears as secondary, and as a 
reaction or a consequence to stuttering (Yairi & Seery, 2015, p. 139). 

In clinical practice, one can regularly observe that stuttering therapy can contribute to a reduction in the level of avoidance be-
haviors (Everard & Howell, 2018; Jørgensen, Sønsterud, & Reitz, 2008; Manning, 2010b). For many people who stutter, avoidance 
behaviors are common and can be regarded as coping strategies or safety behaviors used to provide relief from the emotional con-
sequences of stuttering (Helgadottir, Menzies, Onslow, Packman, & O’Brian, 2014). Such behaviors may include avoidance of situ-
ations, avoidance of specific words, or a more general avoidance of communication, and may therefore limit social participation 
(Helgadottir et al., 2014; Lowe et al., 2017). 

1.4. Stuttering management through value- and awareness-based framework 

Many stress management programs teach body awareness and deep breathing as a primary technique for stress reduction, relax-
ation and general well-being (Kabat-Zinn, 2003). Relatedly, mindfulness-based approaches have been shown to be helpful, and have 
become popular interventions also in stuttering therapy (Boyle, 2011; Cheasman, Simpson, & Everard, 2013; Emge & Pellowski, 2019; 
Plexico & Sandage, 2011). Kabat-Zinn (2003) defines mindfulness as paying attention in a particular way - on purpose, in the present 
moment and nonjudgmentally. According to Boyle (2011), mindfulness practice might decrease avoidance behavior and increase 
emotional regulation. Boyle states that acceptance in addition to improved sensory-perceptual processing and attentional regulation 
skills may be important for successful long-term stuttering management on both psychosocial and sensory-motor levels. However, for 
an individual to be consciously aware of physical sensations while remaining present and responsive within their social environment, 
management over a longer period of time may be necessary to enhance skill development. 

A further approach which has increased in popularity within the field of stuttering is Acceptance and Commitment Therapy (ACT) 
(Beilby et al., 2012; Cheasman et al., 2013; Cheasman, Simpson, & Everard, 2015; Harley, 2015). The main goal in ACT is to foster 
psychological flexibility, which is achieved through the six core processes: A focus on the present moment: (be here and now), self as 
context (perspective-taking sense of oneself), defusion (step back and watch your thinking), acceptance (to open up), values (to know 
what matters), and committed action (do what it takes) (Harris, 2019; Hayes, 2016). The six processes can be categorized into three 
pillars of flexibility: open, aware and engaged (Harris, 2019; Hayes, 2016). According to Harris (2019, p.11), the six core processes 
should not be considered as separate processes, but rather as ‘six facets of one diamond’. The processes defusion, acceptance, 
self-as-context and contacting the present moment are regarded as the four core mindfulness processes (‘flexible attention’) and 
encounter the term ‘mindfulness’ in ACT. As mentioned, above, a central concept in ACT is psychological flexibility. This can be 
defined as the ability to be present with full awareness and openness to experiences in life, and to take action guided by the person’s 
own values (Harris, 2019). ACT is intended to help the person to accept what is outside of their control and to commit to take action 
that will enrich life (Harris, 2019; Hayes, 2005). By developing a more psychologically flexible stance toward oneself and others, it can 
be easier to be in contact with uncomfortable experiences whilst at the same time focusing on what one wants life to be about (Hayes, 
2016). In ACT, awareness skills and awareness exercises are introduced in different ways, and short exercises around, for example, 
noticing the breath or observing changes in the body (e.g., through kinaesthetic feedback) may help the person improve awareness and 
access a better connection with the present moment. The pragmatic perspective in ACT places emphasis on specifying values and truth 
by defining what works for each person. To facilitate psychologically flexibility, the six core elements in ACT can be worked on in 
different orders and based on the person’s own decisions and main priorities. Through such an approach, we support the stance of 
Cheasman et al. (2015) that improved awareness, desensitization and externalization can be fostered, and through this, that the person 
may develop better tools for coping with stuttering – both in the short and in the long term. Van Riper (1973) emphasized the 
importance of cultivating proprioceptive awareness throughout his stuttering modification therapy, and as Cheasman et al. (2013) 
point out, proprioceptive awareness is very much linked to body awareness. 

The founders of ACT, Hayes, Strosahl, and Wilson (2012), state that when we learn to ‘turn inwards’, normal instances of psy-
chological pain become a central focus of our everyday problem solving. Hayes, Barnes-Holmes, and Wilson (2012) suggest that in order 
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to understand the instances of human pain and warnings, two key processes are involved: cognitive fusion and experiential avoidance. 
Cognitive fusion means that thoughts are dominating behavior, whereas defusion means separating or distancing oneself from 
thoughts. Experiential avoidance means trying to avoid, suppress, escape or get rid of unwanted ‘private experiences’ (Harris, 2019; 
Hayes, 2005). Although these processes can be regarded as typical and even sometimes life enhancing in certain contexts, the same 
processes can become hindrances for living a rich and meaningful life (Harris, 2019). This might be a reality for some people with 
stuttering, too. In the ACT process of clarifying values, the overall question is to ask whether a particular action or behavior is taking us 
towards or away from living the life we really want (Harris, 2019). 

Beilby et al. (2012) combined acceptance and mindfulness components with speech fluency strategies in their therapeutic 
approach, and they reported a positive outcome from their treatment. As far as we are aware, Beilby et al. is the only study which has 
focused on ACT in combination with speech-related interventions (2012). However, longitudinal studies are still lacking. Although the 
speech fluency components in their study were not specified, Beilby et al. (2012), and several others (Boyle, 2011; Cheasman et al., 
2013, 2015; Harley, 2015) highlight the fact that some clinicians use elements from both ACT, stuttering modification-, and/or speech 
fluency strategies. More research on combined approaches, particularly longitudinal studies, are needed. 

1.5. Awareness- and speech-related work a multidimensional, individual approach to stuttering therapy 

Since speech production comprises constantly changing dynamics within the body, it follows that it would be important to integrate 
awareness towards, for example, the speech and/or the breathing mechanism in the body (DeVore & Cookman, 2009). Vocal tract 
mechanisms are constantly affected by the interplay of different parts of the body. For example, increased tension in the chest area, in 
itself, a non-speech phenomenon, can be related to clavicular breathing which may be associated with increased levels of laryngeal 
tension in the voice mechanism (Gilman, 2014). In the context of stuttering, clavicular breathing may result in increased tension, 
potentially affecting mechanisms both respiratory and phonatory processes, and thereby compromising the speaker’s ability to 
maintain normal speech fluency. 

Stuttering modification and speech fluency approaches can be combined in integrated therapy (Guitar, 2014; Manning, 2010a; 
Shapiro, 2011; Yairi & Seery, 2015), but there is a need to incorporate elements from the main approaches within a more flexible and 
individually-focused framework. In order to stress the value of the interaction between personal values, awareness, and physical 
processes within stuttering therapy, we renamed Multidimensional Individualized Stuttering Therapy (MIST) from its original name, 
Minding the body in speech. Treatment was individualized in that each participant chose which of the five focus areas, described below, 
were emphasized during their training. The approach in the current study was further analogized as ‘five facets of one pentagon1 ’, 
encompassing the five following main areas of focus: 

1.5.1. General breathing patterns and body tension 
As an example, this might involve the introduction of slower body movements or practicing mindful attention to the breath, with 

the aim of improving general well-being, proprioceptive awareness and/or for general stress management. 

1.5.2. Breathing patterns during speech production 
For example, monitoring changes in abdominal wall positioning during speech, considering breath support while speaking, or 

experimenting with calm, smooth breath flow (passive or active) when speaking, with the aim of attaining relatively steady exhalation 
and general low levels of respiratory effort and tension during speech. 

1.5.3. Vocal features in speech production 
Examples here include experimenting with stretched/prolonged speech, gentle onset, continuous phonation, softer articulatory 

contacts (including easy or soft onset), awareness of pitch range (high or low pitch range might involve more tension in the vocal 
folds), changes in voice intensity (varying loudness of voice tone) (Ward, 2018), and other speech modification methods such as a 
pull-out (Van Riper, 1973) from a moment of stuttering. The main aim of this area is to make speech and communication less effortful 
and to expend less energy in speech production. 

1.5.4. Value- and mindfulness-based strategies 
Examples include observing or paying attention to inner experiences (‘the observing self’), working with ‘the choice point’, 

described by Harris (2019) among others (see introduction), developing in-the-moment awareness (‘the being mind’ as opposed to ‘the 
doing mind’), exploring kindness, self-compassion, and value-focused perspectives, developing greater states of calmness and 
accepting thoughts without judgements attached. 

1.5.5. General communication and/or presentation skills 
Examples include individually tailored use of pauses, variable speech rate, intonation or prosody, flexible use of stress within 

sentences to emphasize words, eye contact adapted to contexts and/or body posture. 
There are several ways in which a speaker can adjust or regulate effortless speech and communication. MIST is regarded as a 

1 A five-sided polygon (pentagon) is used as an analogy to conceptualize the Multidimensional Individualized Stuttering Therapy (MIST). 
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dynamic approach, based on a client’s response, feedback and evaluation regarding therapy elements. The areas of focus may therefore 
sometimes overlap, particularly areas 1 and 4, depending on the participants’ individual responses and preferred area(s) of emphasis. 
For example, one way to develop in-the-moment awareness is to turn attention to the breathing pattern, and simply follow the 
breathing while exhaling and inhaling. For this specific purpose, this task is organized within area 4, while practicing mindful attention 
to the breath, with the aim of improving general well-being or for general stress management is organized within area 1. 

From a physical perspective, effective speech production requires coordination between three interrelated motor speech sub-
systems: the respiratory system (lungs), the phonatory system (larynx), and the articulatory system (DeVore & Cookman, 2009). SLPs 
using MIST, invite participants to follow a structure to improve awareness and apply adjustments, firstly to the respiratory system, 
followed by the phonatory, and finally articulatory systems. MIST is, to some extent, reflected in the work of Logan (2015) and Ward 
(2018) who take a synergistic view, noting that changes or adjustments in one part of the motor speech system are likely to lead to 
changes in other parts of the system. Furthermore, by making small changes to specific aspects of the motor speech system, persons 
who stutter may be able to effect larger changes in their speech, experiential avoidance and emotional regulation. Few studies have, so 
far, focused on whether an individual stuttering therapy approach, such as the one presented in the current study, would have the 
potential to help adults who stutter. 

1.6. Aims 

The present study took a client focused approach, with therapy elements integrated based on proactive clinician-client collabo-
rative work and regular feedback from each participant. The main aims were to evaluate the extent to which Multidimensional Indi-
vidualized Stuttering Therapy (MIST) reduces the impact of stuttering and stuttering severity, and to gauge the extent to which the 
approach has a positive impact on speaking abilities, confidence in communication, avoidance behaviors, and quality of life. 

2. Material and methods 

2.1. Research design and recruitment 

This study follows an A-B-A multiple case study design (Gast & Ledford, 2014) to investigate individualized stuttering therapy 
(Sønsterud, 2015; Sønsterud, Feragen et al., 2019). Ethical approval was gained from the Regional Committee for Medical Research 
Ethics (2015/1275) and all participants provided written consent before participating in the study. All data were anonymized. The SLP 
involved in the present study has more than twenty years of experience within the field of fluency disorders and has been trained both 
within ACT and Mindfulness-based Cognitive Therapy (MBCT) for health professionals. 

Participants were recruited through the Facebook pages of the Norwegian Association of Stuttering and Cluttering, via the public 
webpages of the Statped’s2 department of speech and language disorders and via student and professional networks at the University of 
Oslo. Twenty-nine adults who stutter were initially recruited. Due to practical challenges related to long distance travel in conjunction 
with therapy and testing commitments, eight responders were excluded, leaving 21 adults for the pre-therapy phase. Of these, one 
participant was excluded due to identification of cluttering (comorbid with stuttering), whilst two further participants had to withdraw 
due to challenging personal working and health circumstances, leaving a total of 18 adult participants (n = 18). The current study uses 
the same participants as in the previous studies by Sønsterud, Feragen et al. (2019) and Sønsterud, Kirmess et al. (2019). 

2.2. Sample characteristics 

The final therapy cohort comprised 15 males and 3 females, age 21–61 years (M = 35.8, SD = 12.2). An experienced SLP specialized 
in fluency disorders diagnosed all participants with moderate to severe stuttering prior to enrollment in the study based on partici-
pants’ responses on the Overall Assessment of Speakers’ Experience of Stuttering-Adult version (OASES-A) (Yaruss & Quesal, 2006) 
and the Wright and Ayre Stuttering Severity Self-Rating Profile (WASSP) (Wright & Ayre, 2000). 

With the exception of one participant who had access to a SpeechEasy device, none of the participants had engaged in any speech 

Table 1 
Demographic and other background variables for the 18 participants.  

Background variables % n 

Male gender 83.3 15 
Stuttering in family 44.4 8 
Higher academic education ≥ 3 years 33.3 6 
Vocational rehabilitation 11.1 2 
Received SLP therapy as children 61.1 11 
Received SLP therapy as adults 16.7 3 
Received no stuttering therapy at all 22.2 4 

Percentage (%) and frequency (n). 

2 Statped is a national service for special needs education, defined for different core areas, including services for speech and language disorders. 
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therapy for at least three years prior to enrollment in the study. The participant with the SpeechEasy device confirmed no use of this 
device three months prior to the intervention study, and he did not use the device during the intervention nor post-therapy. De-
mographic and other relevant background variables are presented in Table 1. 

2.3. Data collection procedures 

Participants went through a pre-therapy phase lasting for six weeks, in which the first evaluation took place during the first week 
within the clinic setting and was facilitated by the SLP. Speech, stuttering, communication and quality of life were evaluated, in 
addition to the participants’ level of psychological distress. 

After six weeks, the participants’ stuttering frequency and stuttering severity was measured again within the clinic setting. The 
individualized intervention started immediately after the pre-therapy phase and consisted of four therapy sessions within a period of 
eight weeks, scheduled during weeks 1, 2, 4 and 8 of the therapy periods. The therapy was carried out by the same SLP, and the average 
duration of each therapy session was two and a half hours (minimum 1 h, maximum 3 h). Prior to the study, all participants were not 
aware of the general- and specific decision-making principles which the study was based upon, other than the fact that they were 
participating in an individualized therapy study. Participants were asked to carry out independent practice between the therapy 
sessions. When the therapy phase was completed, participants returned for follow-up sessions after three, six and 12 months. 

2.4. Measures and instruments 

The research questions were adressed by using multi-factor repeated measures. One measure, the Therapy Preferences Form (TPF), 
described in more detail in Section 2.4.4, was a guided interview between the SLP and each participant and served to guide treatment. 

2.4.1. Stuttering frequency and stuttering severity 
The dimension of stuttering severity was, among others, measured using the Stuttering Severity Instrument - 4th version (SSI-4) 

protocol and software (Riley 2009). The SSI-4 examines stuttering severity across three parameters: stuttering frequency, average 
length of stuttering moments (duration), and physical concomitants. The bases for the evaluations with SSI-4 in this dataset were video 
recordings taken at seven data points; two pre-therapy, two during therapy (one immediately after the first and fourth therapy session), 
and follow-up video-recordings at 3-, 6-, and 12 months post-therapy. For each video recording, both a reading task and spontaneous 
speaking task were included, following the SSI-4 protocol. 

2.4.1.1. Inter- and intra-rater agreement for the SSI-4. Stuttering severity was evaluated by two external, independent SLPs, working 
within the field of fluency disorders and trained for measuring stuttering with the SSI-4. They were not otherwise involved in any 
aspect of the therapy. Prior to rating the original data set, the evaluators used video recordings of people who stutter who were not 
participants in the study in order to train a common understanding of stuttering identification and to facilitate acceptable levels of 
intra-, and interrater reliability. Relationship of agreement in SSI-4 Total Scores were based on percentage agreement and Cohen’s 
Kappa (McHugh, 2012) on both the training data set and the original data set. Following the training period, the evaluators achieved 
intra- and inter-rater reliability scores of respectively 96 % and 100 % and 88 % and 96 % when evaluating previously unseen re-
cordings, indicating an almost perfect intra- and inter-rater agreement (Kappa > 0.90). 

Thereafter, as the total data set of video recordings for all participants were presented in randomized order, recordings were not 
rated consecutively or in comparison to one another. The evaluators were blinded to session number, therapy, and phase (pre-therapy 
up to 12 months follow-up). Using the SSI-4 protocol, the first evaluator rated speech characteristics including stuttering frequency, 
stuttering duration, concomitant physical movements and speech rate. Following a further randomization, the second evaluator rated 
20 % of the video recordings to allow for interrater reliability assessment. For the total dataset measured by SSI-4, the percent 
agreement across the two evaluators was 78 %, which indicates relatively strong agreement (Kappa = 0.81). 

2.4.2. Stuttering severity, communication, and quality of life 
The assessments in this study account for both overt and covert stuttering features (Ward, 2018). The Wright and Ayre Stuttering 

Severity Self-Rating Profile (WASSP) (Wright & Ayre, 2000) and the Overall Assessment of Speakers’ Experience of Stuttering-Adult 
version (OASES-A) (Yaruss & Quesal, 2006) were completed three times: pre-therapy and as a follow-up measure at 6, and 12 months 
post-therapy. In the WASSP, 26 questions across five areas are covered: 1) stuttering behaviors, 2) thoughts, 3) feelings about stut-
tering, 4) avoidance behavior, and 5) disadvantages due to stuttering. Each item is scored on a 7-point Likert scale, with higher scores 
indicating greater negative impact associated with stuttering. The WASSP has demonstrated strong internal reliability with r > 0.80 on 
each of the five sections (Wright & Ayre, 2000). 

The OASES-A consists of 100 items organized into four sections: 1) General information: the person’s perceptions of his or her 
speech, stuttering behaviors, knowledge of treatment options and overall speaking ability. 2) Reactions to Stuttering: affective, 
behavioral and cognitive reactions the person experiences as a result of stuttering. 3) Communication in Daily Situations as for example 
at work, in social settings, at home, etcetera. 4) Quality of Life: the degree to which stuttering interferes with the person’s relationships 
with others and the ability to participate in life (Yaruss & Quesal, 2006; Yaruss, 2010). Each item is scored on a 5-point Likert scale, 
with higher scores indicating greater negative impact associated with stuttering. The OASES-A has demonstrated good test–retest 
reliability (r = 0.90–0.97) and concurrent validity (r = 0.68–0.93). Each of the four sections of the instrument has revealed very strong 
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internal reliability (r = 0.92–0.97) (Yaruss & Quesal, 2006, 2010). 

2.4.3. Anxiety and depression 
A number of instruments are available to assess aspects related to symptoms of anxiety and depression. The Hospital Anxiety and 

Depression Scale (HADS) is a screening tool for screening both anxiety (HADS-A) and depression (HADS-D) (Zigmond & Snaith, 1983). 
The internal consistency of the HADS-A and the HADS-D showed coefficient alpha of 0.89 and 0.86 respectively, and has been found to 
be excellent in samples from general practice (Olssøn, Mykletun, & Dahl, 2005). The HADS is a self-administered scale consisting of 14 
items split across anxiety and depression subscales, each with a four-point ordinal response format (e.g. ‘not at all’, ‘occasionally’, 
‘quite often’, or ‘very often’). For this study, the first line in the introduction to the form was removed as it included the word ‘hospital’, 
which was inappropriate for our setting. 

2.4.4. Participants’ evaluation of therapy elements - the Therapy Preferences Form 
The participants’ therapy preferences grew out of an ongoing dialogue between each participant and the SLP, and can be regarded 

as outcome monitoring (Lambert, Whipple, & Kleinstäuber, 2018). To develop a multidimensional, individualized therapy plan, each 
participant’s responses as to what was demonstrated by the SLP and explored by the participants as useful in therapy, were included in 
the Therapy Preferences Form (TPF). The TPF consisted of clinical notes made by the SLP during the first and second treatment session, 
for the purpose of documenting the effect of therapy elements used for each participant across the five areas. The elements were 
individually adapted to capture each participant’s therapy preferences. Participants were asked to consider their individual therapy 
preferences disclosed in the TPF at the end of the third therapy session, and at the follow-ups 3- and 12 months post-therapy. The 
participants were invited to rate each individual element according to two dimensions: How useful they found the specific element 
(Likert scale ranging from 1 = not at all useful, up to 7= useful to a great extent), and how often they had been using the elements in 
their homebased practice/training (Likert scale ranging from 1 = never, up to 7 = always). 

One overall question (‘Overall, how useful do you consider the therapy in general, and how actively have you been training?’) was 
included in the TPF, with a similar Likert scale described above. The participants were invited to respond on this overall question based 
on the similar two Likert scale dimensions (1 = not at all useful, 7 = useful to a great extent; 1 = never, 7 = always). Before the first 
evaluation, some time was spent informing each participant about the TPF, and how to rate regarding the Likert scale. For example, 
‘daily’ or ‘almost every day’ were used as examples of ‘always’ and ‘several times during week’ was used as example of ‘often’. This 
information was delivered orally. 

2.5. The MIST: therapy procedures 

The present study’s goal was not to teach participants specific fluency techniques or skills, but rather to facilitate a greater 
awareness of tensions in the body, breathing, voice mechanisms, and to reduce acquired tensions by finding alternative and less 
effortful ways to speak and communicate. The therapy format was designed so that each participant defined his or her individual 
therapy goals in the study’s initial phase (Sønsterud, 2020a; Sønsterud, Feragen et al., 2019). 

Therapy elements were used dynamically and flexibly, based on the individual participant’s perspectives and considerations. In 
general, elements were structured by following a direction going from area 1 (increasing awareness on general breathing patterns and 
body tension) to area 2 (increasing awareness on breathing patterns during speech production). Elements in area 2 were further 
explored by adding elements from Area 3 (increasing awareness on vocal features in speech production) and area 5 (increasing 
awareness on general communication and/or presentation skills). Area 4 (increasing awareness on values and mindfulness-based 
strategies) was used as a background therapy feature throughout the intervention. 

From the first session, participants were invited to identify and localize physical sensations occurring in different speaking and non- 
speaking situations. They were then invited to carry out short exercises to improve awareness of their breathing pattern and/or other 
physical sensations. Exercises were introduced by demonstration and initially outlined by the SLP. Working with awareness was, in 
most cases, combined with individual speech work. If participants perceived tasks or elements helpful, they were invited to practice 
these tasks at home, or in different social-, work- or educational settings. Participants selected and benefitted from different combi-
nations of elements to address their specific needs and achieve their goals (see Table A1 in Appendix A). These tailored therapy el-
ements were evaluated by the participants individually and were captured in their individual TPF’s. These elements are summarized in 
Section 3.5. 

Within this collaborative and individually oriented approach, the therapy elements were explored and considered firstly in clinic 
through dialogues with the SLP, and the participants were allowed to get a ‘physical feeling’ for the therapy elements. During each 
therapy session, participants were invited to be aware of their breathing and/or body tension, and to explore different speech-, or 
awareness-based elements led by the clinician, while at the same time facilitating speech and communication that was as natural as 
possible and with normal intonational speech patterns. Time-interval between therapy sessions 1, 2 and 3 were one to two weeks, 
followed by four weeks between session 3 and 4. As early as the second and/or third therapy session, participants were asked to reflect 
upon how therapy elements were functioning in daily life contexts beyond clinic. The fourth therapy session was spent in real-life 
settings either outdoor in a park, or at a café, where each participant practiced their chosen skills in self-selected speaking situa-
tions. These were evaluated and modified with the assistance of the SLP. 

If the participants considered the elements meaningful, workable and convenient enough in clinic settings, they were invited to 
transfer or implement the combined awareness-based work with the stuttering, and speech modification therapy more permanently 
into personal communication situations in daily life settings. For maintenance reasons, elements like increasing awareness of body 
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sensations, vocal features, breathing patterns and general airflow management, and/or general communication and presentation skills, 
were likely to be further adopted into the client’s own natural speech and communication style. The participants were invited to 
practice beyond clinical settings for example at work, in a home-based situation, and at school. They were asked to make notes on their 
progress. 

As mentioned above, the participants’ ability to implement or integrate the elements into their communication style and daily 
living were discussed regularly. Since participants did not necessarily have prior experience of the therapeutic tools or approaches 
commonly employed in speech therapy, the elements were introduced individually, and further explored and adjusted, based on 
evaluation from the participants themselves. 

2.6. Statistical analyses 

Quantitative data were analyzed using IBM SPSS Statistic, version 25. Descriptive analyses were presented for the OASES-A, the 
WASSP, the HADS, the SSI-4 and the TPF. The Shapiro-Wilk test was used to test whether outcomes were normally distributed or 
significantly differed from a normally distributed set of scores. Significance level was set at p < .05. A normal distribution was found on 
the OASES-A, WASSP, HADS and TPF while one subscale score on the SSI-4, Percentage Stuttering Syllables (%SS) did not show a 
normal distribution. Non-parametric analyses were therefore chosen for the %SS sub score involving the SSI-4 analyses. Demographic 
and clinical data are presented as percentages (%), frequencies (n), means (M), standard deviations (SD), and medians (M) with 
interquartile ranges (IQR) when data were skewed. Skewness (S) and kurtosis (K) were calculated, and confirmed a lack of normal 
distribution on %SS, with S and K values higher than 1.96 and 3 (Field, 2018), respectively. The level of significance was set to p < .05 
for all analyses. 

Stuttering severity was measured by the Total Score on the SSI-4. Mean baseline scores were calculated based on pre-therapy scores 
during the first session and after sixth weeks (baseline). The same individuals were tested again after participants had been exposed to 
the therapy elements, immediately after the first and fourth therapy session (intervention), and at 3-, 6- and 12 months post-therapy. In 
order to include a variability of time points and time intervals in the same analyses, paired-samples t-tests and repeated measures 
ANOVA were conducted to compare scores on the SSI-4. Box plots of the distribution of stuttering severity (Total Score, SSI-4) across all 
time points are presented in Fig. 1, in order to illustrate the trend and the spread of the data. 

Stuttering impact scores (OASES-A, total impact score and subscores), levels of stuttering severity (WASSP, total score and sub-
scores) and the HADS-A (Anxiety) were compared for all 18 participants at three time points (pre-therapy, and at 6- and 12 months 
post-therapy), see Table C1 in Appendix C. Paired-samples t-tests were calculated for comparing total- and subscale scores from pre- 
therapy ((pre-therapy 1+ pre-therapy 2)/2) to 6 months post-therapy, from pre-therapy to 12 months post-therapy, and from 6-, to 12 
months post-therapy. Measurements at baseline functioned as control values for each individual, and the major part of the analyses 
were performed at both group-, and individual level. Cohen’s d (Cohen, 1988) and Partial Eta Squared (ղ2) (Richardson, 2011) were 
used for calculating effect sizes. 

Based on information in Tables B1 and C1 in Appendix B and C, in which individual data are presented, 13 participants demon-
strated a discrepancy in severity ratings across two measures (OASES-A and SSI-4). Of the 13 participants who demonstrated a 
discrepancy in severity rating across the two assessments, 85 % (n = 11) had more severe ratings on OASES-A than on SSI-4, indicating 
that a relatively low frequency of observable stuttering does not always correlate with low negative stuttering impact. In some of the 
analyses, there was of clinical interest to include participants who were stuttering more frequently. A cut-off (SSI-4, Percentage 
Stuttering Syllables (%SS) was set to > 5%, and as seen in Table B1 in Appendix B, seven participants had a stuttering frequency (%SS) 
> 5% at baseline (8 %SS to 38.8 %SS). Stuttering frequency and stuttering severity (SSI-4) are therefore presented for the total sample 

Fig. 1. Stuttering severity (Total Score, SSI-4) across the time points pre-, during (after first and fourth therapy session), and at post-therapy (3, 6- 
and 12-months follow-up). 
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(n = 18) and a sub-group sample (n = 7), see Table 2. 
Therapy outcomes included in correlational analyses were overall impact of stuttering (OASES-A), speaking ability (OASES-A, sub 

score ‘General Information’), communication (OASES-A, sub score ‘Communication in Daily Situations’), avoidance behaviors 
(WASSP, Avoidance due to stuttering), anxiety (HADS, Anxiety) and quality of life (OASES-A, Quality of Life). Therapy outcomes were 
measured using relative delta scores (Δ), which indicate changes between two scores, given as a percentage ((A–B)/A x 100). Asso-
ciations were calculated using Pearson’s correlation coefficient (r), exploring the strength of the relationships between subscales and 
total scores of the SSI-4 (Total Score), and pre- and post-intervention results of the OASES-A (total and subscale delta scores), WASSP 
(Avoidance due to stuttering subscale delta score) and HADS-A (Anxiety subscale delta score). 

The TPF was completed at the end of the third therapy session (total value 1), and at post-therapy follow-ups at 3- (total value 2) 
and 12 months (total value 3). Correlation analyses were performed in order to investigate the participants’ satisfaction with the MIST, 
using the twofold item in the TPF: a) ‘Overall, how useful do you consider the therapy in general?’ and b) […] and how actively have you been 
training? and therapy outcomes (OASES-A, delta sub scores (Δ) General Information), at 6- and 12 months post-therapy. Furthermore, a 
range of relevant items (therapy elements) from the TPF were also calculated. Individual therapy elements that the participants rated 
as useful, with a score ≥ 4 (‘useful’ to ‘useful to a great extent’) in the TPF, are reported in section 3.5. Elements rated by the par-
ticipants with a score ≤ 3 (‘not at all useful’ to ‘useful to some extent’, are not included in the section of results. In order to compare 
subgroups with low and high mean scores on the frequency of self-reported home-based training (TPF), the variable was categorized 
into two groups: participants who reported home-based training within level 1–4 (‘never’ to ‘sometimes’) and participants who re-
ported home-based training within level 5–7 (‘quite often’ to ‘always’), see individual data scores in Tables B1 and C1 in Appendix B 
and C. 

3. Results 

3.1. Therapy outcomes: stuttering frequency and stuttering severity 

The individual scores on the SSI-4′s stuttering frequency (%SS) and Total Score from pre- to 12 months post-therapy are presented 
in Table B1 in Appendix B, while scores on group-level are presented in Table 2. As can be seen from Table B1 in Appendix B and 
Table 2; from pre- to immediately after the first therapy session a reduction in stuttering frequency (%SS) on a group-level was 63 % 
(total sample), and 68 % for participants with > 5 %SS stuttering at baseline (n = 7). At 12 months post therapy, a reduction in 
stuttering frequency (%SS) was 47 % and 53 %, respectively. 

Mean (M), Standard Deviation (SD), Median (M), interquartile range (IQR), and p-value. 
Boxplots of the distribution of the stuttering severity (Total Score, SSI-4) pre-therapy, during therapy and post-therapy are pre-

sented in Fig. 1. 

Table 2 
Percentage Stuttering Syllables (%SS) and Total Score on the SSI-4 for the total sample (n = 18) and the sub-group with >5 %SS at baseline (n = 7) 
across the time points pre-, immediately post and 6- and 12-months post-therapy.  

Scores Pre-therapy M (SD 
or IQR) 

Immediately post M 
(SD or IQR) 

p (pre- 
post) 

6 months M (SD 
or IQR) 

p (pre- 6 
months) 

12 months M (SD 
or IQR) 

p (pre- 12 
months) 

n ¼ 18 (total sample)        
SSI-4, %SS 3.6 (1.9–14.7) 2.2 (0.7− 4.4) .001 3.2 (1.7− 7.3) .041 2.5 (1.0− 5.3) .007 
SSI-4, Total score 20.3 (9.7) 12.6 (9.3) < .001 13.8 (8.8) < .001 13.4 (9.7) < .001 
n ¼ 7 (sub-group with 

>5 %SS at baseline)        
SSI-4, %SS 18.1 (11.8− 26.6) 4.9 (3.1− 10.4) .018 8.8 (5.5− 16.5) .028 5.3 (2.9− 12.0) .018 
SSI-4, Total score 31.1 (4.0) 19.7 (9.5) .011 21.7 (7.0) .001 21.7 (9.9) .015  

Table 3 
Total-, and subscale scores on the WASSP, the OASES-A and the HADS-Anxiety.  

Scores Pre-therapy M (SD) 6 months M (SD) p (pre-6) 12 months M (SD) p (pre-12) 

WASSP-Total scores 99.1 (23.2) 77.3 (27.3) < .001 79.5 (27.4) < .001 
WASSP-Stuttering behaviors 34.4 (7.4) 28.5 (9.7) < .001 29.6 (9.2) < .001 
WASSP-Thoughts about stuttering 11.86 (4.2) 9.44 (4.0) .004 10.17 (4.5) .044 
WASSP-Feelings about stuttering 22.7 (8.1) 16.3 (7.1) < .001 16.2 (7.5) .001 
WASSP-Avoidance due to stuttering 13.4 (5.0) 10.2 (5.0) .002 9.6 (4.5) .002 
WASSP-Disadvantages due to stuttering 17.3 (6.2) 12.6 (5.4) < .001 13.7 (6.4) < .001 
OASES-A-Total scores 2.8 (0.6) 2.4 (0.6) < .001 2.5 (0.7) < .001 
OASES-A General information 3.1 (0.5) 2.5 (0.4) .003 2.6 (0.5) .001 
OASES-A-Reactions to stuttering 3.0 (0.7) 2.5 (0.7) < .001 2.6 (0.7) .001 
OASES-A-Communication in daily situations 2.8 (0.8) 2.5 (0.8) .013 2.5 (0.8) .007 
OASES-A-Quality of life 2.6 (0.8) 2.1 (0.7) < .001 2.2 (0.8) < .001 
HADS-A (Anxiety) 7.2 (3.9) 5.8 (4.3) .011 5.9 (3.7) .026 

Mean (M), Standard Deviation (SD), and p-value. 
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Therapy outcomes: impact of stuttering, confidence in communication and quality of life 
The majority of the participants experienced reductions in the impact of stuttering and stuttering severity at both 6- and 12 months 

post-therapy (OASES-A and WASSP). There was a significant reduction of the negative impact of stuttering over time (from pre-therapy 
to both 6 and 12 months), although there was a slight (non-significant) increase in stuttering severity (Total score, SSI-4) at 12 months 
post-therapy compared to after 6 months. Further, nearly all experienced improved speaking abilities, communication skills and 
quality of life, although improvements were minor for a few participants. Mean scores on the WASSP, the OASES-A, and the HADS- 
(Subscale Anxiety) pre-therapy, and at 6-, and 12 months post-therapy, are presented in the Table 3. 

Regarding symptoms of anxiety (HADS, Anxiety), 39 % were categorized as ‘non-cases’ (with no symptoms of anxiety) pre-therapy, 
compared to 72 % at 12 months post-therapy (Table 4). Regarding depression (HADS, Depression), two participants were considered as 
‘possible cases’ pre-therapy, while all 18 participants were categorized as ‘non-cases’ at both 6- and 12-months post-therapy. 

3.2. Longitudinal analyses 

At 12 months post-therapy, Cohen’s d indicated large to very large effect sizes when calculating the change over time of stuttering 
severity (Total Score, SSI-4) (M = - 6.81, SD = 5.70, [CI = 3.97–9.64], t(17) = 5.07, p < .001, d = .71), and perceived speaking abilities 
(OASES-A, General Information) (M = - 0.49, SD = .48, [CI = .25–.73], t(17) = 4.3, p = .001, d = 1.06), respectively. Avoidance 
behaviors (WASSP, Avoidance due to stuttering) were also found to diminish over time (M = 3.78, SD = 4.77, [CI = 1.6–5.91], t(17) =
3.75, p = .002, d = 0.79). 

ANOVA indicated significant effects over time. A large time effect was found for stuttering severity (Total Score, SSI-4) (Wilks’ 
Lambda (Λ)) = .23, F (2, 16) = 6.89, p = .002, ղ2 = .78). There was a significant effect of improved speaking ability (OASES-A, General 
Information), Λ = .30, F (2, 16) = 19.05, p < .001, ղ2 = .70, indicating a medium to large effect size. There were significant effects on 
the OASES-A (subscales ‘Reactions’, ‘Communication’ and ‘Quality of life’) with Λ = .39, F (2, 16) = 12.59, p = .001; .63, F (2, 16) =
4.7, p = .025; Λ = .36, F (2, 16) = 14.47, p < .001, and ղ2 = .61, .37, and .64 respectively, indicating medium effect sizes. Avoidance 
behaviors (WASSP, Avoidance due to stuttering) were also significantly reduced, Λ = .53, F (2, 16) = 7.03, p = .006, ղ2 = .47, as well as 
anxiety levels, Λ = .64, F (2, 16) = 4.4, p = .029, ղ2 = .36. 

3.3. Associations between stuttering severity, impact of stuttering and therapy outcomes 

A moderate association (Cohen, 1988) was found between improved speaking ability (OASES-A, General Information) and reduced 
stuttering severity (Total Score, SSI-4) at 6-months post-therapy (r = - .47, p = .050), but there was no significant association at 12 
months post-therapy. 

There were moderate to strong associations between improved speaking abilities (OASES-A, General Information) and a reduction 
in avoidance behaviors (WASSP, Avoidance due to stuttering) (r = .51, p = .031), and between improved speaking abilities (OASES-A, 
General Information) and quality of life (OASES-A, Quality of life) (r = .64, p = .005). A strong association was found between 
improved confidence in communication (OASES-A, Communication) and reduction in avoidance behavior (WASSP, Avoidance due to 
stuttering) (r = .68, p = .002). Further, strong associations were found between improved confidence in communication (OASES-A, 
Communication) and reactions due to stuttering (OASES-A, Reactions) (r = .75, p < .001) and between improved confidence in 
communication (OASES-A, Communication) and quality of life (OASES-A, Quality of life) (r = .64, p < .001). Furthermore, improved 
reactions due to stuttering (OASES-A, Reactions) 12 months post-therapy correlated strongly with improved confidence in commu-
nication (OASES-A, Communication) (r = .75, p < .001) and with a reduction in avoidance behavior (WASSP, Avoidance due to 

Table 4 
HADS-Anxiety scores, and number of individuals in the categories ‘non-cases’ (no symptoms of anxiety), ‘possible cases’ (mild to moderate symptoms 
of anxiety) and ‘cases’ (severe symptoms of anxiety) pre-therapy to 12 months post-therapy.  

HADS-Anxiety Pre-therapy 6 months post-therapy 12 months post-therapy  

% n % n % n 
Score 0–7 (non-cases) (39) 7 (72) 13 (72) 13 
Score 8–10 (possible cases) (44) 8 (11) 2 (17) 3 
Score 11–21 (cases) (17) 3 (17) 3 (11) 2 

Percentage (%) and frequency (n). 

Table 5 
Associations between participants’ satisfaction with the Multidimensional Individualized Stuttering Therapy (MIST) and improved speaking ability (delta 
scores on the OASES-A, General Information).   

Improved speaking ability 6 months post-therapy Improved speaking ability 12 months post-therapy 

Total value 1: After the third therapy session r = .86, p < .001 r = .56, p = .016 
Total value 2: After 3 months post-therapy r = .75, p < .001 r = .56, p = .016 
Total value 3: After 12 months post-therapy r = .76, p < .001 r = .59, p = .010 

Pearson’s correlation coefficient (r) and p-value. 
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stuttering) (r = .78, p < .001). A strong association was also found between improved speaking abilities (OASES-A, General Infor-
mation) and reduction in anxiety symptoms (HADS, Anxiety) 6 months post-therapy (r = .63, p = .005), while the strength of the 
association was very weak at 12 months post-therapy (r = .09, p = .740). 

3.4. Participants’ satisfaction with MIST and their individual evaluation of therapy preferences 

Based on the item in the TPF, ‘Overall, how useful do you consider the therapy in general?’, strong associations were found between 
overall satisfaction with the MIST and improved speaking abilities (delta scores on the OASES-A, General Information) at 6- and 12 
months post therapy, as seen in Table 5. 

Individual therapy elements were rated on a 7-point Likert scale in the TPF, and tasks which the participants were regarded as 
useful (a score ≥ 4, ‘useful’ to ‘useful to a great extent’), are reported below. Based on these evaluations, the majority of the partic-
ipants (all but two, 89 %) chose therapy elements from at least four of the five areas of focus, and 7 (39 %) participants chose elements 
from all five areas, see a detailed overview in Table A1 in Appendix A. Overall, most participants considered the MIST very useful (M =
6.06, SD = 0.94), and participants’ considerations were stable throughout post-therapy measurements (M = 6.06, SD = 1.00 and M =
6.06, SD = 1.06, respectively). Participants’ considerations regarding focus areas and/or therapy elements are presented in more detail 
below: 

3.4.1. Area 1: General breathing patterns and body tension 
This area of focus was regarded as valuable by 16 of the18 participants. Although the concept and experience of awareness 

appeared to be experienced differently by participants, awareness work was mainly experiential, and most participants reported 
noticing their breathing patterns and/or physical sensations. Some preferred to focus on general relaxation of the body and breathing 
mechanism while they were either sitting on a chair or walking purposely and/or slowly. Of the 16 participants, 9 found the contrast 
between ‘low breathing’ (abdominal/diaphragmatic) and ‘high breathing’ (clavicular) useful, and several integrated the concept of 
‘anchoring’ the breath deeper in the body during therapy. Six participants reported finding guidance on using exhalation as a 
relaxation tool useful. The exercises were explorative and involved experimenting with changes in exhalatory breath flow during 
speech and silence. Five participants requested simple breathing exercises consisting of prolonged oral exhalations (with added lip 
friction) and nasal inhalations. Three participants reported benefits with improving awareness of their static and dynamic posture 
(positioning when standing and/or moving, e.g. in a room/auditorium with people/audience). This task was related to settings where 
the participants were training towards giving oral presentations. 

3.4.2. Area 2: Breathing patterns during speech production 
Again, 16 of 18 participants found one or more elements from this area useful. Twelve participants benefited from identifying and 

exploring their breathing patterns when speaking. Several of these participants actively and consciously began to purposefully exhale 
when they recognized increases in physical tension or predicted a moment of stuttering. These participants also chose to employ the 
same strategy to help release from a stuttered block (‘pulling out of’ disfluent words) and then progress with speech. This strategy 
mirrors the ‘pull-out’ of Van Riper (1973), but instead of releasing the blocks by smoothing out via buildup of phonation (‘voicing-out’) 
some participants focused on easing or smoothing out during blocks by releasing the airway through this conscious exhalation 
(‘breathing-out’). Five participants specifically wished to improve their awareness and ability to integrate ‘low breathing’ or ‘steady 
breathing’ when they were speaking. It is important to be aware that breathing for speech is not always calm, and the physical factors 
creating that sensation of calm or relatively steady breathing were for some harder to maintain, especially for the participants who 
assigned a high score on anxiety at baseline. 

3.4.3. Area 3: Vocal features in speech production 
Vocal features explored with participants included pitch and volume. Most participants indicated that they wanted to focus on 

increasing their awareness of changing pitch levels and/or exploring aspects of sound pressure levels in phonation as the most 
frequently used vocal features. Participants’ feedback indicated that improving awareness of these phonatory characteristics helped 
them release tension while they were speaking. Eight participants incorporated pitch-adjustments in their speech practice both within 
and beyond clinic settings, and two of these participants even elected to have images of tuning forks tattooed onto their arms to help 
maintain their awareness of pitch. A similar number of participants to those who wanted to focus on phonatory aspects regarded 
improved awareness of vocal features, such as soft consonant contacts/light articulatory contacts, and ‘pulling out of’ disfluent words 
(pull-outs) as useful. One participant wished to incorporate continuous phonation into his speech as an additional strategy, so the 
element of purposeful prolongation was introduced for this individual. Except for the one participant who found continuous phonation 
useful, nobody in the cohort chose to utilize prolonged or stretched speech segments within their therapy process. This aspect of 
prolonged speech was therefore not further explored or analyzed. 

3.4.4. Area 4: Value- and mindfulness-based strategies 
Incorporating a range of mindfulness-based skills, focusing on connecting with chosen values in life, self-care, and/or context- 

sensitive exposure exercises was considered useful by 16 of 18 participants. Eight participants selected their breathing as a compo-
nent for increasing in the moment awareness. Eleven participants chose to utilize exposure exercises in work, educational and/or social 
settings with the aim of enhancing their psychological flexibility for participation activities. For some participants, there was 
considerable overlap between areas 1 and 4, associated with increasing mindfulness of body systems, such as general breathing 
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patterns or body tension. In many cases, such overlapping of focus areas was not uncommon, and was rather dependent on the par-
ticipants’ perspectives on goals, choices and where specifically they wished to maintain their focus. 

3.4.5. Area 5: General communication and/or presentation skills 
Valuable elements were identified in this area by 14 of 18 participants. Variable speech rate, and increased awareness of use of 

pauses were the most popular elements. Three participants wished to work on their awareness of, and ability to, resist time pressure in 
communication settings, whilst two participants elected to explore the effects of emphasizing particular words in utterances. 

4. Discussion 

The present study investigated the effect of Multidimensional Individualized Stuttering Therapy (MIST) on adult stuttering, an 
intervention that integrates elements of value- and awareness-based approaches with stuttering and speech modification interventions. 
The nature of an individualized approach, as shown in this study, means that the relative weighting between the five subcomponents 
needed to vary from individual to individual. The responsiveness of the SLPs toward each person in their daily life context, and the 
extent to how successfully the person in collaboration with the SLP integrated the elements in therapy into practice, appeared crucial 
for a positive outcome, as also reported by Sønsterud, Kirmess et al. (2019). Hence, the overall clinical challenge might be more related 
to how the SLPs are able to adapt and integrate elements from an intervention rather than selecting a particular therapy approach. Our 
data thus support the philosophy of Baxter et al. (2015) and Swift et al. (2017) who argue for greater flexibility and creativity in our 
support and clinical practice, and for the need to use therapy elements in a more flexible, individual-oriented, and context-sensitive 
manner. The results in the present study support the importance of individual-oriented stuttering therapy approaches for people who 
stutter. Although no single therapy can be useful for everybody, the consistent positive change reported across participants in this 
study is noteworthy. 

4.1. Individualized outcomes: stuttering severity, avoidance behavior and quality of life 

The study demonstrated a variability in response to the MIST across participants. Even though most participants experienced 
positive outcomes in stuttering severity immediately after the first therapy session and at 6-, and 12-months post-therapy, two par-
ticipants did not maintain these improvements at 12-months post-therapy. In addition, although we mostly recorded positive out-
comes, a few participants did not respond positively across all measures. 

In the present study, results supported clinical experience suggesting that a relatively low frequency of observable stuttering does 
not always correlate with low negative impact. As an example, participants could disclose low levels of stuttering while still experi-
encing a moderate to severe range of stuttering impact (Howells, Baluyot, & Sønsterud, 2018). This could indicate that several of the 
participants’ stuttering was covert, or could be regarded as ‘passing as fluent’, as described by Constantino, Manning, and Nordstrom 
(2017). Identifying individual variation in the impact and severity ratings produced by measurements such as the OASES-A and SSI-4, 
may assist the clinician in understanding the specific profile of each client, allowing for individualized stuttering therapy. Experiential 
avoidance which means trying to avoid, eliminate, suppress, or escape from unwanted difficult experiences is an issue for all of us 
(Hayes, 2016), including those who stutter. The present findings indicate that MIST influences avoidance behaviors positively. 
Manning notes that substitutions of words are the most obvious or frequent form of avoidance behaviors (2010a, p. 169), as supported 
also by Sønsterud, Feragen et al. (2019). According to Logan, improvements in fluency may lead to improvements in the speaker’s 
talkativeness, along with a reduction in the use of circumlocution and other coping strategies (2015, p. 492). This was supported by the 
results of the present study. 

Our results also suggest that the MIST may help decrease anxiety symptoms. Several participants showed a decrease in levels of 
anxiety post therapy, even though the approach did not place specific emphasis on anxiety reducing components. This may indicate 
that awareness-based approaches in combination with speech-related approaches worked together, and indirectly reduced anxiety. 
Findings from the present study indicated above-average anxiety scores pre-therapy, while avoidance behaviors had significantly 
decreased post-therapy. Furthermore, quality of life had improved for all participants except one at 6-months post-therapy, and these 
benefits were maintained also after 12 months. Some participants, particularly those with a high degree of anxiety, may benefit from 
therapy that is more intensive and/or of longer duration. It is worth noting, though, that all participants completed the therapy 
program, which suggests perceived usefulness. Nevertheless, and consistent with the MIST philosophy, we contend that for treatment 
approaches to be optimal, the number and spacing of sessions must be tailored to each individual’s needs. 

4.2. Combining speech and awareness-based work within the frame of ACT 

According to Logan, ’the act of regulating speech production places both physical and mental demands on the speaker’ (2015, p. 493). It 
might be an impossible concept to separate body and mind when working with stuttering. In this sense, it is useful to let the person him 
or herself process how the body and/or voice function in his/her own way and in his/her own daily contexts. Kabat-Zinn (2005, p. 10) 
argues that ’to come to our senses […] we first need to return to the body, the locus within which the biological senses and what we call the mind 
arise.’ The results of this study point to the potential value of combining awareness-based elements from ACT with stuttering and 
speech modification interventions. The intention of the present study was to combine and adapt different therapeutic elements in a 
way that could best meet the needs and goals of each individual, while at the same time facilitating speech that was natural and with 
normal intonational patterns. Although we recognize that positive therapy outcomes probably resulted from the non-linear interplay of 
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multiple factors, results from the present study indicate that awareness of body tension and awareness of breath support in speech were 
key elements for the vast majority of the participants. 

In the current study, outcomes were measured with a range of recognized, validated instruments, some of which evaluate thera-
peutic efficacy purely in terms of a reduction of various symptoms. This stands in contrast to ACT, which does not aim to reduce or 
eliminate symptoms (Hayes, Strosahl et al., 2012). This approach could be in line with traditional stuttering treatment, where exposure 
often is used as a form of training. Exposure, in ACT terms, may help an individual to remain present and aware, regardless of levels of 
distress. Adding ACT practices may further the benefits of exposure therapy by allowing the person to practice defusion. By having a 
more mindful perspective on thoughts, and by seeing thoughts as neither negative nor positive, but simply as ‘thoughts’, may increase 
behavioural flexibility (Harris, 2019; Hayes, 2005; Hayes, Barnes-Holmes et al., 2012). Hayes and colleagues highlight that a mindful 
approach can strengthen a more vital value-consistent life. In this way, several elements of ACT add important aspects to speech work 
in MIST. ACT constitutes one of the pillars of the Multidimensional, Individualized Stuttering Therapy. 

4.2.1. Increasing awareness of physical sensations 
During the clinical trial described in this paper, rather than including ‘educational components’ or providing detailed verbal in-

structions of changes the participants could make, the SLP first demonstrated various tasks. Participants were invited to observe, then 
experience the tasks themselves by increasing their awareness of their own physical sensations before finally self-reflecting on their 
own experiences. If these tasks were experienced as practical, useful and/or workable in clinic, participants continued practicing the 
tasks in their own daily life settings to further develop an awareness of self. By developing sensory-perceptual skills in therapy, we 
reason that improvements in awareness may enhance personal communication and quality of life in the longer term. However, 
research is needed to investigate these relationships further. As the findings in the present study indicate, nearly all of the participants 
evaluated therapy elements positively which aimed to increase awareness skills in general. However, for an individual being 
consciously aware of physical sensations while remaining present, responsive and actively involved within their social environment, 
requires a high degree of persistence (maintaining action over time), motivation, and willingness to set aside time for independent 
training (Sønsterud, Kirmess et al., 2019). 

Strong associations were found between participants’ overall satisfaction with the MIST and improved speaking abilities at both 6- 
and 12 months post therapy. This may indicate that several tasks included in the approach were regarded as useful in daily life settings. 
Even though MIST is regarded as a dynamic, individual approach, where clients independently select and explore therapy elements 
(described in 2.5), and combine these elements into their own individual preferences, needs and goals, we noted a tendency for the 
approach to follow, in the main part, a pattern or direction. Several participants valued being more mindful of their breathing patterns 
and/or physical sensations, as helpful in anchoring the breath deeper in the body. Similarly, they also found purposeful exhalation 
(‘breathing-out’) useful for decreasing tension and release blocks, and increasing awareness of their use of phonation, following the 
sequence of areas 1, 2 and 3. 

4.2.2. The importance of developing flexible attention 
Awareness-based approaches may be experienced as a challenge by clinicians and SLPs who are untrained in such approaches. The 

ACT approach suggests a mindful attention characterized by flexibility, openness and curiosity (Harris, 2019; Hayes, 2016; Hayes, 
Strosahl et al., 2012). When used within speech therapy, the SLP may need to create an environment where the person carries out a 
specific speech task, action or change, whilst simultaneously observing their own thoughts, feelings and physiological experiences 
(Cheasman et al., 2015; Emge & Pellowski, 2019; Palasik & Hannan, 2013). Modifying particular speech or breathing patterns or 
consciously regulating vocal production for speech whilst simultaneously striving to increase in-the-moment awareness may, at first 
glance, appear as imposing an impossibly high cognitive load. However, reminding clients that skills develop over time with practice, 
and anchoring the concept of ’good enough for now’ may support and encourage continued mindfulness practices. 

In MIST, as with ACT and other mindfulness-based approaches, there is an ongoing invitation to ‘just notice’ for example breathing 
or body sensations. Inviting clients to improve awareness skills to ‘be present’, ‘open up’ and ‘do what matters’, respectively, may help 
clients develop psychological flexibility. Even though levels of awareness skills were not measured quantitatively in the present study, 
results still support the notion that awareness-based work may help to facilitate speech-based work and should be included in future 
development of better tools for coping with stuttering. This view is supported by Harley (2018), who states that mindfulness-based 
interventions may be useful as a part of stuttering therapy. By practicing and improving awareness skills, it seemed that some par-
ticipants were able to respond more openly and mindfully to stuttering- and speech modification therapy. Nevertheless, awareness 
skills probably varied between participants. Even though the aim in this study was not to improve mindfulness skills per se, there are 
similarities between mindfulness and ACT. We tentatively hypothesize that awareness-based elements, such as those included in the 
MIST, may help facilitate stuttering management at both psychosocial and sensory-motor levels, and may therefore be useful com-
ponents in stuttering therapy, as suggested also by Boyle (2011). Nevertheless, future research is needed to disentangle potential 
associations between awareness skills and therapy outcomes. 

4.2.3. The concept of acceptance in ACT 
Acceptance can be defined in multiple ways, and there is a need to reflect or debate upon the concept of acceptance in stuttering 

therapy. In the frame of ACT, acceptance is not equal to resigning or tolerating stuttering, but rather ‘opening up’, ‘making room for’ 
and/or ‘allowing’ painful feelings, sensations, and emotions to be as they are (2015, Cheasman et al., 2013; Harris, 2019; Hayes, 
Strosahl et al., 2012). From a stuttering therapy perspective, this does not necessarily mean liking or wanting the dysfluency, but 
simply making room for the presence of stuttering and fostering curiosity, as opposed to avoiding thoughts or actions that produce 
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pain, fear or anxiety (Beilby et al., 2012; Cheasman et al., 2015; Sønsterud, 2020b). Due to the fact that the word ‘accepting’ can carry 
negative non-therapeutic connotations for some individuals who stutter, Cheasman et al. (2015) suggest, in accordance to Harris 
(2019), introducing terms such as ‘friendly curiosity’, ‘making space for’, and ‘willingness’ instead of using the word ‘acceptance’ in 
therapy. In the ACT process of clarifying values, the overall question may be to ask whether a chosen behavior is a towards move or 
away move from living the life we really want (Harris, 2019). According to Harris, any activity or behavior can be a ‘towards move’ or 
an ‘away move’, depending on the individual’s context. 

At first glance, it might seem paradoxical to work toward reducing the negative impact of stuttering whilst simultaneously focusing 
on increasing the participants’ acceptance of the dysfluency, an issue debated by various researchers (Beilby et al., 2012; Cheasman 
et al., 2015; Nippold, 2012; Yaruss, Coleman, & Quesal, 2012). Beilby et al. (2012) concluded that it is possible to work towards both of 
these goals, and that the two goals can complement one another. This viewpoint is supported by the results of the present study. 

4.3. MIST and its relationship with established approaches to stuttering management 

We support the notion that shared decision-making during therapy should be guided through scientific, clinical, and client-based 
evidence. The MIST contains elements from both Stuttering Modification Therapy (for example the use of the pull-out) and/or Fluency 
Shaping Therapy (for example effortless, smooth speech). Furthermore, the multidimensional, individualized approach and the in-
clusion of elements from ACT have been supported by Beilby et al. (2012) and Cheasman et al. (2015). 

4.3.1. Vocal features and breathing management 
Communication is multifaceted, with a significant portion expressed either non-verbally or through prosodic factors such as tone of 

voice (DeVore & Cookman, 2009). Finding the natural or most efficient voice is therefore an important factor in speech and 
communication. Breath is integral to voice production, and a resonant voice is usually produced with relaxed respiratory, laryngeal, 
and articulatory musculature (Shewell, 2009). The human body is, according to DeVore and Cookman (2009), designed for breathing 
from lower in the torso, and we are better able to control exhalation for speech by using the abdominal muscles. At the respiratory 
source of the vocal tract processes involved in speech, speech fluency can be aided by steady and calm breathing (Weiner, 1978, 1984; 
Woods, Twohig, Fuqua, & Hanley, 2000). Since changes/adjustments in one part of the motor speech system are likely to lead to 
changes in other parts of the system, it may be better to think of the various regulated speech production strategies as differing in terms 
of where the speaker chooses to focus his or her attention when speaking (Logan, 2015), as was the case with participants in the current 
study. 

Even though some evidence with regulated breathing and airflow management has been found (1984, Azrin & Nunn, 1974; 
Conelea, Rice, & Woods, 2006; Nye & Hahs-Vaughn, 2011; Schwartz & Webster, 1977; Waterloo & Götestam, 1988; Weiner, 1978; 
Woods et al., 2000), findings are equivocal (Bothe et al., 2006). Furthermore, sometimes important levels of details seem to be lacking 
when describing therapy elements. This may be seen in for example the study of Euler, Lange, Schroeder, and Neumann (2014), in 
which breathing and airflow management within stuttering therapy are described simply as ‘breathing treatments’. These approaches 
were regarded by Euler et al. as ‘ineffective treatments’ (2014). In this context, one might question the degree specificity of the findings 
reported as evidence-based practice in therapy. One example can be reflected here, and which is related to the participants in the 
present study who chose to focus on breathing management. In the present study the emphasis in relation to breathing was on 
exhalation strategies; an approach which stands in contrast to those where importance is placed on inhalation techniques, as introduced 
for example in the McGuire-program (McGuire, 2008) and/or in stuttering programs with regulated breathing techniques (Azrin & 
Nunn, 1974; Waterloo & Götestam, 1988; Weiner, 1978, 1984; Woods et al., 2000). The use of purposeful exhalation (for decreasing 
body tension and release blocks, for example), were in the present study regarded as useful therapy elements, and which was 
frequently used by several of the participants. Even though the use of purposeful exhalations were regarded as useful, except for one 
study (Sønsterud & Løvbakk, 2012), this specific therapeutic element appears not yet to have been explored in previous therapy 
studies. We therefore consider that there is a general need to improve reports regarding therapy elements and therapy procedures 
within stuttering therapy. 

Neumann et al. (2019) aimed to employ techniques which adults who had recovered from stuttering reported as causal to overcome 
stuttering. Findings in the present study support those of Neumann et al. (2019, p. 9), even though the authors consider these elements 
not integrated in ‘a formal method’: ‘The second component (Relaxed/Monitored Speech), which was reported most often, does not seem to 
mirror a formal treatment method, but is likewise popular as a self-administered technique bundle’. However, the findings in the present 
study mirror to a large degree those elements or tasks that participants in Neumann et al.’s study found useful. Elements in Neumann 
et al.’s category Component B (‘Relaxed/Monitored Speech’), were found to be ‘popular’ and were regarded useful for 33–40 % of the 
cohort. The Component B includes, amongst others, the elements ‘Tried to be more relaxed at all [sic]’, ‘Took care to make enough 
speech breaks’, ‘Reduced speech tempo’ and ‘Concentrated on even and relaxed breathing while speaking’. As seen in section 3.5, 16 of 
the 18 participants found elements in area 1 and area 2 useful, and these results mirror those of Neumann et al. (2019). These areas 
contain awareness of body and breathing mechanism and adjusting breathing pattern while speaking. Furthermore, elements such as 
variable speech rate and increased awareness of use of pauses were identified as useful in area 5 (general communication/presentation 
skills) by 14 participants. Again, our results are in line with findings from the Neumann et al.’s study. Even though elements within 
regulated breathing and airflow management are not regarded by for example Neumann et al. (2019) as a formal treatment method, 
and the evidence is still lacking or regarded as poor or mixed (Baxter et al., 2015; Bothe et al., 2006; Euler et al., 2014; Nye et al., 2013), 
there is a need to explore these interventions further. 
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4.3.2. Speech-related work 
As pointed out by Neumann et al. (2019), elements in the component ‘Speech Restructuring’ are employed in speech-related 

approaches, as for example the Camperdown program (Menzies et al., 2019; O’Brian, Packman, Onslow, & Menzies, 2012) and 
Kassel Stuttering Therapy (Euler, Wolff von Gudenberg, Jung, & Neumann, 2009). Furthermore, prolonged speech forms the basis of 
many fluency shaping approaches and outcomes from such therapies have been well reported, as well as supported with strong evi-
dence (Baxter et al., 2015; Bothe, 2003; Bothe et al., 2006; Euler et al., 2014; Menzies et al., 2019; Nye & Hahs-Vaughn, 2011). 

An interesting difference in the present study was the participants’ considerations of ‘stretched’ or prolonged speech compared to 
the study of Neumann et al. (2019). Several of the elements categorized in the main component ‘A’, ‘Speech Restructuring’ of the 
Neumann et al. (2019), contains, among others, the features ‘stretching out sounds’, ‘gliding smoothly from syllable to syllable’ or 
connecting ‘the end of a word with the beginning of the next one’. The component ‘Speech restructuring’ was regarded as ‘important’ 
by 22 % of the Neumann et al.’s participants, while none of the participants in the present study chose to use the element of ‘stretching 
out sounds’. Further, one participant in the present study wanted to incorporate ‘continuous phonation’ (‘gliding smoothly from 
syllable to syllable’) as a strategy. However, the component ‘Speech Restructuring’ in the study of Neumann et al. (2019) contains, 
despite differences in naming, additional elements which are similar to those used in the MIST, and which could, in large part, be 
compared to the current study’s area 3 (‘Vocal features in speech production’). Some of these vocal features were soft consonant 
contacts/light articulatory contacts, pitch adjustments (Speak with a higher/deeper voice). There are, nonetheless, some differences 
which are important to underline. We have not used Neumann et al. (2019) terms speaking with ‘higher voice’ nor ‘deeper voice’. 
Briefly, an approach in the current study provides an anchoring exercise to help clients find optimal vocal tract settings for vocal fold 
vibration, as sensed through the maxilla. The individual begins by using the bilabial nasal ’mm-hmm’ as if they were agreeing with 
something to help improve proprioceptive feedback and develop an increased awareness of resonance quality through the maxilla and 
other facial bones and structures (DeVore & Cookman, 2009). By this task, the person might optimize alignment and breathing patterns 
for speech as well as to tune voice to its most resonant, comfortable sound. In addition, it seems that area 3, ‘Vocal features in speech 
production ‘in some ways mirror an element within the stuttering program Modifying Phonation Intervals (MPI) developed by Ingham, 
Bothe, Wang, Purkhiser, and New (2012). 

4.3.3. Stuttering modification approaches (including adaptions) 
Several participants also chose to employ strategies to release a stuttering block by ‘pulling out of’ disfluent word, either via smooth 

buildup of phonation (‘voicing-out’) which mirrors the ‘pull-out’ as described by Van Riper (1973), and/or easing or smoothing out of 
blocks by releasing the airway through consciously exhaling (‘breathing-out’) (see section 3.5, area 2). The ‘breathing out’ approach 
could, in this context, be considered as a modified version of Van Riper’s pull-out. Speech fluency approaches have a more extensive 
evidence-base than stuttering modification approaches, while stuttering modification strategies are more rarely reported in stuttering 
therapy research (Bothe et al., 2006; Bothe & Richardson, 2011; Everard & Howell, 2018). Several participants in the present study 
found conscious exhalation ‘very useful’, and particularly in relation to strategies such as ‘voicing out’ and/or ‘breathing out’ either 
immediately before or during blocks (stuttering moments). Based on participants’ feedback, such stuttering modification strategies 
become easier to manage when increased awareness of breathing management and speech work were introduced beforehand. Even 
though such stuttering modification approaches were regarded as useful by 12 of the participants in the present study, similar elements 
were not even listed as elements in the questionnaire used in Neumann et al.’s study. This finding mirrors that of Everard and Howell 
(2018) and Cheasman et al. (2013), indicating that stuttering modification therapy may reduce the negative impact on stuttering 
severity and avoidance behaviors effectively. 

5. Clinical implications 

This study found that the individually tailored approach made a positive difference. Obviously, the individual’s needs and goals in 
therapy may change over time, as could the readiness for therapy. MIST minimizes disruptions to natural speech production - 
excluding fluency-inducing tasks which can make the person’s speech unnatural, as might be the case with some approaches 
employing slow, prolonged speech, as for example in the Camperdown program (Menzies et al., 2019; O’Brian, Onslow, Cream, & 
Packman, 2003). In contrast, MIST’s goal is the maintenance of natural sounding speech in all therapy phases. 

The present study aimed to improve the person’s general well-being and ability to live life more fully and in accordance with his or 
her values. Tailoring therapy to the unique needs and preferences of each client has become a strategy for many interventions, and is 
increasingly becoming a feature of health care in general (Lambert et al., 2018; McLeod, 2018; Wampold, 2015). The rationale un-
derlying this approach is that adherence and effectiveness will be greater if the intervention accommodates personal variability in 
needs, preferences, and responses to therapy. Within this perspective, clinicians need to be sensitive to clients’ motivation, needs, 
goals, values, and responses in therapy. This in turn accentuates the need for clinicians to be able to work flexibly (Croft & Watson, 
2019; McLeod, 2018; Sønsterud, Kirmess et al., 2019; Wampold, 2015). The quality of the working-alliance (bond, task and goal) has 
been evaluated by the same participants in another study, and strong associations between working alliance and therapy outcomes 
were found (Sønsterud, Kirmess et al., 2019). Based on the results of the Sønsterud et al.’s study, mutual agreement regarding ther-
apeutic tasks appeared to be critical to the participants’ reporting that they saw treatment as beneficial and effective. In addition, 
improved speaking ability appeared to lead to improved confidence in communication and quality of life. Developing a close and 
collaborative relationship with clients is an important component for successful therapy. 

Considering resources used in therapy, therapy elements, and training implications, there is still a gap of knowledge around these 
aspects in research. Baxter et al. (2015) point to the need to debate how a significant reduction in frequency and severity of stuttering 
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might influence the everyday functioning of a person who is stuttering, and we support this concern. Even though the findings in the 
present study appear promising, we do not claim that the MIST is more effective than other established and commonly used stuttering 
therapy approaches. Nevertheless, our findings indicate that the approach was highly useful even when delivered with a very limited 
number of sessions. We further contend that the combined speech- and awareness-based work can enrich and guide current stuttering 
approaches. MIST has also been shown to be useful in real life settings, and the positive changes reflected in the approach are those also 
reflected within the model of the International Classifications of Functioning, Disability and Health (World Health Organization, 
2018). 

The findings in this study indicate moderate to strong associations between participants’ improved speaking ability, confidence in 
communication, and the level of anxiety symptoms, even though the multifaceted, individual approach did not include any particular 
focus on anxiety reducing components. The reduction in anxiety symptoms might instead be regarded as a positive by-product of the 
participants’ improved awareness skills, speaking abilities and confidence in communication. The few participants who did not 
respond positively to MIST may benefit from more comprehensive approaches, such as combining stuttering and speech modification 
therapy with a cognitive behavior therapy program (Menzies et al., 2019), or with ACT (Harris, 2019; Hayes, Strosahl et al., 2012), 
probably in a more intensive or longer term format. We note that it is possible to individualize therapy within a group format. Thus, we 
consider that MIST has the potential to be delivered as group therapy, in which should be investigated further. 

The present study aimed to differentiate and categorize a multidimensional approach based on feedback and considerations from 
each participant. This process may also help facilitate and reinforce clients’ awareness of their values, preferences and needs regarding 
their treatment plans and goals. Rather than instructing the client what to do (or not to do), the focus was experience-based and aimed 
to guide the person in developing awareness of both the physical and emotional aspects of stuttering and to move toward driving 
choices based on their values. Further, it is of high importance to regard the client as an active agent and an active researcher regarding 
their own condition (McLeod, 2018). As Logan (2015) explains, clinicians must be prepared to adapt therapy approaches to meet the 
needs and goals of individual clients, and to carefully consider the effect of such adaptions by collecting information monitoring how 
each client is responding to specific elements in therapy. These aspects have been highlighted in the present study, and support also 
main aspects in the pluralistic approach (McLeod, 2018). The pluralistic approach builds on shared decision making around tasks and 
personal goals, and the need for clinician and client to explore together the available possibilities and combining elements in a way that 
best fits the clients’ goals and preferences. 

6. Strengths and limitations 

First, due to the limited number of participants in this study, research is required to further probe the generalizability of findings. 
Nevertheless, no participants dropped out from the present study, and an extensive database was collected for each individual. Still, 
replication would be needed to confirm the value of the MIST. Second, MIST included only four therapy sessions, and there was limited 
support during the transfer and maintenance phases. Clinical experience suggests that transfer of skills and strategies into daily life is a 
critical phase of treatment. Although a strength was that the present approach included a last session in a real-life setting, future 
research will be needed to confirm the usefulness of the method in everyday life and over a longer period of time. Third, the study did 
not include specific measures of mindfulness, which would have been useful to measure changes in awareness. Such measures should 
be included in future research. Last, despite positive outcomes for most participants, a few would probably have benefitted further 
from a more intensive therapy for a longer period of time. 

7. Conclusion 

Multidimensional Individualized Stuttering Therapy (MIST) was shown to be efficacious in clinical settings and effective in real life 
settings. Findings indicated moderate to strong associations between participants’ improved speaking ability, confidence in 
communication, and quality of life. By integrating value and awareness-based work with speech-related work, we suggest that a 
multidimensional and individualized approach, such as MIST, may enhance speech fluency, personal communication, and quality of 
life also in the longer term. Findings were promising, despite a relatively small sample, and replication by other SLPs and with larger 
samples is warranted. 
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Appendix A  

Appendix B  

Table A1 
Participants’ own considerations regarding areas of focus in Stuttering Management.  

Participants General breathing 
patterns and body tension 

Breathing patterns during 
speech production 

Vocal features in 
speech production 

Value- and mindfulness- 
based strategies 

General communication and/ 
or presentation skill 

1 x x x x x 
2 x  x x x 
3 x x x x  
4 x x  x x 
5 x x x x x 
6  x x x x 
7 x x x x x 
9 x x x x x 
10 x x    
11 x x x x x 
12 x x x x x 
13 x x x x  
14    x  
15 x x x x x 
16 x x x  x 
17 x x x x x 
18 x x x x x 
19 x x x x x  

Table B1 
Stuttering severity ratings (SSI-4, %SS and Total Score) at pre-therapy, immediately post first therapy session, and at 6-, and 12 months post-therapy.  

Participants Pre-therapy %SS Total 
Score 

Immediately post first session %SS Total 
Score 

6 months post-therapy %SS Total 
Score 

12 months post-therapy %SS Total 
Score 

1 38.8 34.5 4.9 16 6.8 21 28.2 35 
2* 18.5 30.5 1.0 4 5.5 17 3.0 18 
3 3.8 16 2.1 11 3.8 4 5.3 14 
4* 4.4 16 1.9 10 1.6 11 1.8 8 
5 18.1 28 10.4 23 16.5 17 11.4 19 
6* 1.2 9.5 0.6 4 1.7 9 2.0 8 
7* 8.0 25.5 3.1 14 8.8 17 3.2 17 
9* 2.9 18 4.2 12 4.2 14 4.0 12 
10 26.6 37.5 11.7 34 25.2 37 12.0 35 
11 1.3 7.5 0 1 1.2 6 1.0 3 
12* 13.5 31.5 9.1 24 12.2 22 5.3 20 
13* 2.9 16 0 3 1.2 7 0 4 
14 1.2 7 1.1 9 0.7 0 0.5 2 
15* 11.8 30.5 3.4 23 2.6 21 0.6 8 
16 1.9 11 1.4 5 2.6 4 1.7 7 
17 2.8 15.5 0.4 4 2.0 19 1.0 5 
18* 1.9 17 4.2 22 4.9 14 4.2 17 
19* 3.4 13 0.7 7 2.1 9 1.6 10  

* Participants reporting intensive home-based training. 
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Appendix C  

Appendix D. Supplementary data 

Supplementary material related to this article can be found, in the online version, at doi:https://doi.org/10.1016/j.jcomdis.2020. 
106052. 
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